Inter (Part-l) 2017 


Mathematics 


| Group-l PAPER: | 


Time: 2.30 Hours|(SUBJECTIVE TYPE)|} (Marks: 80 


ge * | SECTION-! 
a. Write short answers to any EIGHT (8) questions: (16) 
(*) Does the set {0, -1} possess closure property with respect to: 
(a) addition (b) multiplication 


(a) 
Since (—1) + (-1) =-2 €{0, -1}, 
so {0, —1} is not closed w.r.t addition. 
: : ; (b) 
Since (—1) x (-1)=1 ¢€ {0, —1}, 
So {0, —1} is not closed w.r.t multiplication. 
(ii) Find multiplication inverse of a + bi. 
Ans, For multiplicative inverse, the reciprocal of a and b is: 
1 —b ad. ee ee 
(a)? + (b)? ” (@)## (by?) a? ba? + bP 
(iii) Prove that |z,zZ,] = |z,||z,] Vz,,Zz,¢C 
mM - -LAS* zz 
As we known that: f 
Z, =ar+ib, Zz, =c + id, then 
IZ,, Z| = |(a + ib)(c + id)). . 
= |(ac — bd) + (ad + bc) jj 7 ‘ 
= +/(ac — bd)? + (ad + be)? ; 
= arc? + béd? + a2d? + bc? 
= (a? + b?)(c? + 0?) 
= |z;| - IZ! 
This result may be stated thus: . 
The modulus of the product of two complex numbers Is 
equa! to the product of their modull. 
(iv) Define proper subset and improper subset. 


Ans, Proper Subset: 
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If A is a subset of B and B contains at least one element 
which is not an element of A, then A is said to be a proper 
subset of B. In such a case, we write: 

A <B (Ais a proper subset of B) 

Improper Subset: 

lf A is subset of B and A = B, then we say that A is an 
improper subset of B. From this definition, it also follows that 
every set A is an improper subset of itself. 

(v) Show that the statement is tautology ~ (p > q) > p. 


Since all the possible values of ~(p > q) > p are true. 
Thus ~(p > q) > pis a tautology. 


(vi) If (G, +) is a group with ‘e’ its identity then ‘e’ is unique? 


Ans, Suppose the contrary that identity is not unique. And let 
e’ be another identity. ? 
e, e’ being identities, we have 


e' -Xe=e-Xe'=e' (eis an identity) (i) 
e' -Xe=eXe'=e (eis an identity) (ii) 
By comparing (i) and (ii), we get 

er e=e . 
Thus the identity of a group is always unique. 


i 0 
(vii) A= [; be show that A‘ = I... 


mm a-(! 9 
2 = — C 7 é F rH 

. | i(i) + 0(1) i(0) + O(-i)_ J 

1) + (1) 10) + (iJ 


~ 


4 
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weeeels Slo 4] 
=| —1(-1) + 0(0) —~1(0) + O(-1) | 
~ LO(-1) + (-1)(0)- 0(0) + (-1)(-1)J - 
t- 0 


= O-. 4 = 1 
A‘ =1, Proved - 
(viii) A = t * | show that A — (A)! is skew- 
hermitian. | 
EXE Given, a=| I a 


ay | : 
-| “i 3 |e-Y : 


Thus Y = A - (A)' is skew-hermitian. 


be ca ab 
. ; = 1 Eh see weed 
(ix) | Without expansion show that . —_— =.(.. 
a .b Cc 
be ca abj. Fc 
ata a os 
MS LHS=|5 54 ¢ 
a b Cc 7 
Multiplying all elements of second row by ‘abc’, we have 


ers te 
U 
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Cc 
- Since all elements of 1“ row and 2™ row are identical, so 
=>, (0) =0=R.H.S 


(x).. Solve the equation x2 _ x14 _ 6 =9, 


EG This given equation can be written as: » 
. (x™4)2 _y'4_6=0 
Let x4=y 
The given equation becomes. ~ 
y*-y-6=0 | 
(y — 3)(y + 2) =0 | 
y-3=0. y+2=0 
yes. | y=-2 
As x4 =y | 
So, x4 = J 
(x/498 = (3)4 
x=81— 
x4 ay 
x4 = 2 
oxiltyt = = ‘s -2)* 
x= 16 
Hence the solution set is {16, 81} 
(xi) When x* + kx? — 7x + 6 is divided by x + 2 the 
remainder is — 4? Find the value of k. 


ME tet ss f(x) =P +o - 7x $6 


and 


and X-a=x+2, we have 
43 a=-2 
(By Remainder Theorem) | 


Remainder = f(-2) 
= (-2)3 + k(-2)? - 7(-2) +6 
=-8+4k+14+6 
= 4k + 12 
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Given that remainder = —4 
4k+12=-4, 
4k =-4-12. 
4k =-16 
k=-4 
ii) Prove that 1+@+@?=0. : 
We know that cube roots of unity are: . 
—1 +3 i =1 ~3 i 
1 5 and 5) 


. —1+ 3 i ok ae t 
If o = txBi ; Le 
then @@=— 7) a + ee" | 
_ _ Sum of all the three cube roots eR ig -{ 
Me ee a: Ss a 
_2-1+y3i-1-y3i = 
= = 
a 
Ss 


Hence sum of cube roots of rgnty 
1+o+@*=0 


3. | Write short answers to any EIGHT (8) questions: (16) 


(i) Resolve ars into partial fractions. 
. 1 a 1 r 
: x= t 641) K=1)* 
ee 8 
‘ (x+1)(x-1)  x+1> x-1 ‘ 
4=A(x-—1)+B(x+1) © ee 
Put x+1=0° : ‘. 
: 1 ==2A 
1 
a 
Now pute cr 


= 1 in (1), we get. 
12 2B 


1 
B=39 
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nm 


Gi) 


Now, 


1 
1 a 


(x+1)(x-1) x*1 


i 
yaa 
x 1 
| | 


== Dix +1) * 2(x-1) 


Which are required partial fractions. 


a 


1 
ANS, Give a'b'cae inG.P. 


iit, 


%,, 
but 


Also r= 


C 
Letr be the conimon iatio of the G.P 


ci— 


Multiply {i) and (ii), 


a 


bad 


= 4 Pe 
r= lc 


mi ; 2 a 
ty bre arein G.P, show that r= + 
| 


O° 


(i) 


(ii) 


Convert recurring decimat 0.7 into vuigar fraction. 


LPR MTT iene 


= 0.7 + 0.07 + 0.007 + 0.0007 + 


2 ee eee 7 


=o + 


10 * 100 * 1000 * 40,000 * 


eee eens 


\ 
ee 
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(iv) If 6 is the harmonic mean between 2 and bh, find & 


Here, ax2.beb 
We know that 


HM & a+b 
4y given condition, 
"7  2(2)(b) _ 
aw H., M = y) 4 bh ~ 
Ab 
> 24p" 
Ab = 5(2 + b) 
4b = 10 + 5b 
4b ~ 5b = 10 
-b = 10 . 
b=~10 
(v) Find the A.P. whose nth term is 3n- 1. * 
Given, a,=3n-1 
Substituting n=1, 2, 3,4 and SO ON. 
= 3(1)-1=2 


a, = 2(3)-1=2 | 
a, = 2(4)-1=11 | 


and so on. 
Therefore, the required A.P is 2,5,8,11,.... ,on—1. 
(vi) | How many words can be formed from the letters of 
the word ‘Objective’ using all letters without 
repeating any one? 


EXE> We have to form permutation of 9 Jetters taken 9 et a time. 4 
?P, =Q! 
=9x8x7«x6«5%*4%43«2>~1 
= 362, 880 
(vii) In how many ways 4 keys can be arranged on 2 
circular key ring? 


Ans #y keys can be arranged on a circular key ring ing (3) or 3 ways. 
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(viii) 


iii) Find the values of n and r. when "C_ = 35 and 'F, = 210. 


ES c= 35 le 


(ix) 


Ansa 


(x) 


! | . 
ar ae (1) gape —@) 


Using eq. (2)-in eq. (1), 


| 
Put in (2), 
n! 
= 210 


i 3 
“aia oily mci aiiet 


<?; oo 
(n- (n—3)! 1x4x6 


n! -f 


(n= 3)! = 
nl 7 


(nS =)! 
cp. aD. . 
n=7 
If S = (4, 2, 3, ——» 9} Events A = (2, 4,6, 8), B=  {1, 
3, 5}, find P(A-v B). 
* §=f1,2,3,--~-,9) 
n(S) =9 
A = {2, 4, 6, 8} 
B={1, 3, 5} 
AUB = ={1, 2, 3, 4, 8, 6, 8} 


Prove that 1+ 5 +9 + --- + (4n — 3) =n (2n — 1), for 
n=1,andn=2. 


IE For n= 1, 


Scanned with CamScanner 


L.H.S=R.H.S=1 


For n= 2, 
LHS =RHS=3 
(xi) | Expand up to three terms (1.— x)". 
"iG-) ; 
glo 
BD (1-2-1 +(2) 0 22 caps 
ha a(3-1\3-2) 3 
| x) 
=1-$x-Jo2 ~7g*- ----- ! - valid if |x] < 4. 


(xii) | Using binomial theorem, calculate (0.97)°. 


ETE (0.97)3 = (4.0.03)? | | 
=(3) er -oane +(S)?coany «ent - 
(-0.03)? + (3) (1)° (-0.03) A 
= 1+ 3x (-0,03) +3 x (0.0009) — 1 x 0.000027 
-='4— 0,09 + 0.0027 ~ 0.000027 = 0.9127 
4. Write short answers to any NINE (9) questions: * (18) 


i Find /, when 8 = x radians r=6 cm. 
h As we know that 


= y 
? 


1/=r0 , 
| By putting the given values, we get 
1=6n ; = 
/= 18.85 cm | | : 
é (ii) Verify cos 26 = 2 cos? 6 —- 1; when 6 = 30°, 45° 
Ans cos 26 = 2 cos 6 - sin? @ - cos* 6 ; 
cos 20 = cos? 6 - sin? 6 
When Q = 30° 


cos 60° = cos? 30° — sin? 30° 
2=() -Gy 
eo. Vee” Va * 
, as * 
2 


So, tj is proved that 


ee 
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to 


‘ cos 20 = 2 cos? 0 - 1 when 0 = 30° 
Again, 0=45° 
: cos 20 = cos2.(0 ~ sin? 0 
Cos 90° = cos? 45° — sin? 45° 


=) 


1 
ag e0 
Hence it is proved that: 
cos 20 = 2 cos? @ - 1 when @ = 45° 


(iii) Prove the identity t=sing = TT ; 


EP Lys-t sind 


- cos 0 
_i-sinO 1+sin0 
~ cos0 “~1+sin0 , 
___1-sin?0 cos? 0 __cos@ / 
~ cos 0(1+sin 0) cos0(1+sin0) 1+sin0 
=R.H.S 


(iv) Ifa, B, y are angles of triangle ABC, then prove that 


tan (a + B) + tany=0. | 
tan (a + B) + tany =0 (i) 
a +B +y= 180° tod 
a+P=180°-y 
Put in (i), «@ 
tan (180° - y) +tany=0 
tan (-y) + tan y =0 
-tany + tany=0 


0=0 
L.H.S=R.HS . 


(v) Prove that cos (a + 45°) = 5 (cos a—sin a). 


Ans4 .COS (a + 45°) 
2 


COS & COs 45° ~ sin « sin 45° 


See ee ee 
ieee as: | 


1 ‘ ; 
F V2 (Cos a - sin a) 
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(vi) tines 2 sin 50 cos 20 as sum or difference. | 


2 sin 50 cos 20 = sin (S0 + 20) + sin (50 — 20) 
= sin 70 + sin 30 


(vii) Find the period of cos 4 
| 
Ans3 cos z= = cos (z + an) = COS & (x + 12x) 


Hence period of cos . is 12x. 


(viii) Ina right angle triangle ABC, a = 5429, c = 6294 and 
y= 90°. Findb,a. 


Given, a = 5429 ; 
c = 6294 
é = 90° 
Tofind b=? 
a=? ‘ 


a 8 
A be? c 
From figure, , 
Naor, B42 
sine = 6294 | 
sina = 0.862567. | 
a = sin’ (0.862567) 
a = §9.606° 


And by mae s Theorem 
=bi+ 


+ a? 
c? - a = b* 
=> = ¢*~ a 
= (6294)? - (5429)? 
= 10140395 


b = 3184.396 
(ix) Define the term circum-circle. 


EXD The circle passing through the three vertices of a 
triangle is called a crcum-circie. 


— | 
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(x) Find the area of triangle ABC if a= 524, b= 276,c > 315, 


EMD Given, a = 524,b=276,c=315 
_at+b+t+ec 
oe 
_ 924 + 2764315 1115 
2 ~ 2 
s = 557.5 
S-a=33.5,s-b=281.5,s-c= 242.5 
By area formula, 


A= v/s(s ~ a)(s - b)(s —c) 
~ /557.5(33.5)(281 .5)(242.5) 


= 35705.894 square units 
(xi) | Show that cos (sin-! x) =+/4 — x?. 
EME Given, cos (sin! x) = 4/1 — x? 


L.H.S = cos (sin=' x) 


Let sin-'x =@ 
4 
xo 0 
x = cos 6 
As cos 0 =+/1 = (sin.@)? 
x= 4/1 - (sin 6) z 
As C=Sin Oxy | (a) | 
= /1 -[sin (sin (x))]? 
As 9 = sin [sin-' (6)] =-/1 -»2=R.H.S 
Anse Find solutions of cosec @ = = 2, 6 € [0, 2x]. 
cosec 6 = 2 
or tae 
cosec@ 2 
=> ~ ging =4 


~ sin @ is positive in frst and second quadrants with the angle @ = 
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=e 
m On 
. 6' 6 
(xiil) Solve 2 sin 0 + cos? @~1=0,0  [0, x]. 
Ans3 2 sin0 + cos?0-1=0 


2 sin 0 - (1 — cos* 0) =0 
2 sin 0 - sin? 0 =0 
sin 0 (2 -sin0)=0° 


sin@=0 — ; 2-sin0=0 
G=sin'0 ; 2=sin0 
0=0,1n impossible 
as |sin 0| < 1 


Thus, the answer will be 0, x. 
SECTION-II 
NOTE: Attempt any Three (3) questions. 


Q.5.(a) Give the logical proof.of De Morgan's Laws. 


Ans aa (AUB)' = A'nB" 
Let x e (AUB)’ 
=> x¢éAVLB 
=> xg¢AandA¢B 
= xeA’andxeB’ 
=>. x € A'nB’ 
But x is an arbitrary member of (AUB)’ 
_ Therefore, (1) means that (AUB)’ c A’nB' 
Now suppose that y € A’nB' 
=> yeA'andyeB’ 
> y¢Aandy¢B 
=> y¢AvB 
= ye (AVB)’ 
Thus A’AB’ c (AVB)’ 
From (2) and (3), we conclude that 
(AUB) ‘=A AB’ 
(ii) © (ANB) =A’UB’ 


(5) 


(3) 
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It may be proved similarly or deducted from AUB=BUA 
by complementation 
(iii) = AU(Bac) = (AUB) 9 (AUC) 

Let x e AU (Bc) 


=> xeAorxeBnC 

=  Ifx € Ait must belong to AUB and x « AUC 

=> xe (AUB) (ALC) (1) 
Also if x € BOC, thenx e Bandx eC. *' 


x € AUB and x e AUC 
x € (AUB) m (AUC) 
Thus AU(BAC) c (AUB) a (AUC) (2) 
Conversely, suppose that 
y € (AUB) 4 (AUC) 
There are two cases to consider: 
yeA yeA 
In the first case, y € AU(BOC) 
If y ¢ A, it must belong to B as well as C 
i.e, y € (BAC) ’ 
: ye AU (BOC) 
So in either case, . 
y € (AUB) NX (AUC) => y € AU(BNC) 
Thus (AUB) A (AUC) € AU(BAC) (3) 
. From (2) and (3), it follows that . 
AU(BNC) = (AUB)A(AUC) ‘ 
(iv) = AMm(BUC) = (AB) U (ANC) 
It may be proved similarly or deducted from 
AU(BUC) = (AUB)UC eS 
by complementation. 


YJ y 


bte. a ‘a* 
(b) Provethat}c+a bb’) =(a+b+¢)(a-b) (b—c)(c —a) 
a+b c 7 ; 

| a’ a 
c+a bb? . 
at+d.¢ ¢ 
Adding C, in C,, we get 


a+b+c aa’ | 


atb+c b_ pb? 
a+b+c cc  ¢ 
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1a a 
a(atbto)}t bb 
Q c 
Ry interchanging rows and columns, 
| | 1 

R(atbeay a b C 
ae bt 


By 6,-6,0,-C 


i] 

{0 0 
e(atbee)] a b-a c-a 

a® bt-a? ¢?-a? 


Expanding by R,, 


292 3 ¢2- a? 

By taking common: b — a from C, andc~a from C, 
=(atb+c)(b—a)(c- a) ae me | 

(a +b + c)(b—a)(c — a) [1(c + a) — 1(b + a)] 

(a + b + c)(b — a)(c — a)(c — b) 

(a + b + c)(—1)(a — b)(c¢ — a)(~1)(b — ¢) 

(a+b + c)(a — b)(b — c)(c - a) 

=R.H.S Proved 


nun 


Q.6.(a) Show that the roots of (mx Fe}? = dax willbe equal, fc=—; mz0.(5) 


Ans} (mx + c)* = 4 ax 
mx? + 2 (me— 2a) x +7 = 0 
= b* -4ac 
= [2(me — 2a)]}* — 4(m*)(c*y 
= 4(mc? + 4a2 - 4am) — 4m?c? . 
= 4m*c* + 16a° - 1Game - 4m?c* 
= 16 a [a- mc] 
roots, will be equal if disc = 0 
ie, 16afa-mc]=0 = a-mc=0 


a 
=> c=, m= 0 
, : . 2x + 1 
(b) Resolve into partial fractions of (x—4)(x + 2)(x + 3) X— 4)(x + 2)(x + 3) (5) 
ans —— | 


(x — 1)(x + 2)(x + 3) 


Scanned with CamScanner 


Let, 


2x +1 a 
(x—1)(x+2)(x+3) x-1 xX+2 x43 (1) 
Multiply by (x — 1)(x + 2)(x + 3) on both sides 
2x + 1 = A(x + 2)(x + 3) + B(x - 1)(x + 3) + C(x - 1)(x +2) (ii) 
Put x= 1 in equation (ii), we have 
‘ 2(1) + 1 =A(1 + 2)(1 + 3) 
2+ 1 =A(3)(4) 
3 


(3)(4) ~4 


1 
: 


Put x = -2 in equation (ii), we have 


2(-2) + 1 = B(-2 - 1)(-2 + 3) + B(O) + C(0) 
7 4+ 1 = B(-3)(+1) 
= ==3B8 
m => B=1 


Put x =-3 in equation (ii), we have 
2(-3) + 1 = C(-3 - 1)(-3 + 2) 
-~6 + 1 = C(-4)(-1) 
' -5 =4C 


; 


Putting the values of A,B and C in equation (i), we have 
pee 
(x - 1)(x + 2)(x +3)" 4x—1 * 427 4x43) 
Hence partial fractions are 
; = ae A 
| 4(x-1) x+27 4(x +1) 
Q.7.(a) If a, b, c, d are in G.P. 


» Prove that a? — b?, hb? — ¢2 ¢2 
~ a* are in G.P. 


(5) 
< : 1 ri 
Ans4 lf r is the common ratio of theGP.abcd 
;-buc_d 
“a bc 
b=ar i 
¢ = br = ar@ " 
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d=cr=ar (iii) 
Now a? -b?, b* — c® c* — d* will be in G-P. 
b?-—a? c?-d? 
W  @2—b? bee 
or if (b? — c?)? = (a? — b?)(c? — d?) 
By using (i) and (ii), we have 
L.H.S = (b? — ¢?)? =(a?r? - a2r*)? 
_ at (fj — r@)? 
R.H.S = (a@ — b*)(c? — d) 
BY using (i), (ii) and (iii), 
= (a — a*r*)(a2r* - a’) 
= a2(1 — )a*r4(1 — 1 2) 
= ar*(1 —17)2 . 
As L.H.S=R.H.S 
So, a* — b*, b? — c?, c? — d? are in G-P. 
(b)_Find the term involving x‘ in the expansion of (3 ~ 2x)’. (5)_ 


EME Let T,,, be the required. Then 
* Trae erry 
= (7)87 2a 
SB (7) 37" (2) (x (i) 
For the term involving x*, put exponent of x equal to 4, i.e., r= 4 
Tye (4) 37-424 


4 
7x69 ,.4 
Tg* 3 Ox 1 (3) (18) 4 

; = 15120 i 

- Q.8.(a) Prove the identity: (5) 
24 a 
cosecQ@—cotd sind ~sin@ cosec@+cot0O 
Ans . : = 1 
_- LHS = cosecQ—cot9 sin® 


sin @ —.(cosec 6 — cot 8 
~ "sin 0 (cosec pie cot 0) 
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; in* @ — 1+ cos 
in 6 1 , fos 0 sins 0 —- 1+ cos 0 


_ sind sind sin 0 
~ 1 cos 0 — cos 0 
: mun ae cosa) sin 0! sin 0 
_sin?@-1+cos@_1-cos?@-1+ cos 0 
-sin@(1-cos 6) ~~ sin 0 (1 - cos 0) 
_ cos 8 (1 — cos 0) 


~ sin @ (1 -cos 6) 


L.H.S = Cee Gott 


sin 6 

Blew: HS 
sin@ cosec@+cotd 

_ cosec 6 + cot 6- sind 


sin 8 (cosec 6 + cot 8) 


_1° .cosd . 1 + cos 0 - sin? 0 

sin 6 7 ied sin 0 

“sine(ty +288) sino (4 cos 0) 
sin8 sinB/) - sin 0 


_1+cos@-sin?6_ cos9+1-sin?0 
~ sin@(1+cos6) — sin@ (1+ cos 0) 


__cos @+cos? 6. cos 6 (1+ cos 0) 


~ sin@(1+cos@) sinO(1+ cos 0) 


_ cos 0 
R.H.S = sin 0 cot 8 
"a 1 1 1 
ee non en a 


cosec@—cot@ sin® sinO cosec@+cot0- 


sin 386 _ cos 36 
sin@ ~ cos Q- Ris (5) 


Anss _ sin3@_ cos 38 


L.H.S = ~ sin “sin@ cose 


_ sin 3 6 cos 0 —cos 3 @ sin 0 


sin 8 cos 8 


sin(30-0)__sin20_ 


-"sin@cos@ sin@cosé@ 


_2sin.@cos®@_5_-Rus 
sin 0 cos 0 


(b) Prove the identity —-, 
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Q.9.(a) Prove that in an equilateral triangle, r: R:r, =1: 2:3. (5) 


Ans, As in equilateral triangle, all sides are equal so we take 


a=b=c | 
Them ¢. eet (As = 
| 2 2 
3a 
Yee 2 


Now A= s(s—a)(s —b)(s - c) 


FRG ea 
2/JA2KN2\2). \l4x4 4 
= Be 3 a2 3a _ 3a r 
Now ra 4.72 (As 5-32) 
- 3 a2 2 Ba Ba - a . 
~ 4 *3a°:6 3x2 24/3 
= a 
2/3 
abc (a)(a)(a a> 
N = Src of 
Ow R oe 7 3 a2 3 a 
Su 1 
oe SE 
RB 
oA se" fa : 
— eo ae -(5) eal 
_V3a? 2 Ba , 
ae oe 


Now LH.S=r:R:r, 
Putting values of r, R andr 
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+oya 


3 | x3 
sas VBx2x75: V3 x2 2 
= 4 2221-2 -3 


“(b) Prove that sin-? Te +cot'3= i (5) 
ESS Let x=sin a 
sin x= 5 


oH ~ (=| 


2 
cos =e y=cot'3 . coty=3 
cosec y = 1/1 + cotzy = 1 +.(3)2 
cosec y =/10 siny= id 
2 
cos y=/1-sin’y =~ /1 =(75) = aT 
3 
cos y= Yio 
Using 
sin (x +y)= ‘ =. i. y cos e sin y 


3t2 


S) 
BUG ETO a 


X+y=sin (| 


sin! 3 +cot'3= 


zx 
4 


Pad 
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